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Introduction
Despite the declining gender wage gap over the past few decades, women continue to earn less than men in most countries (OECD, 2016) . This finding is in stark contrast with the tremendous success many countries have had in closing the gender gap in educational attainment, with the high female labor force participation and the legislative effort to guarantee equal pay for equal value of work. In an attempt to understand the persistent gender wage gap, recent advances in the literature analyze the dynamics of the gender wage gap over one's life cycle. These studies often find that although the male-female wage gap is relatively small upon labor market entry, a considerable gender wage gap arises during the first few years after labor market entry (Loprest, 1992; Manning and Swaffield, 2008; Napari, 2009; Del Bono and Vuri, 2011; and Bertrand et al., 2010) . Sweden, the focus of this study, is no exception, in which a sizable gender wage gap emerges during the first few years in the labor market. Given that early career wage growth constitutes a considerable part of the lifetime wage growth, an explanation for the gender differential wage growth during professionals' early careers is important for understanding the overall gender wage gap (Loprest, 1992) . This paper seeks explanations regarding why Swedish young female university graduates lag behind their male counterparts in terms of the wage growth during the first 10 years after labor market entry.
Traditionally, researchers have focused on human capital explanations based on the unequal division of labor in the household as the main underlying mechanism. It is argued that women with children are more likely to have intermittent labor market attachment, work fewer working hours, are likely to have depreciation of acquired skills and exert less effort in the work place given the additional burden that they have in the household (Mincer and Polachek, 1974; Becker, 1985; Bertrand et al., 2010; Angelov et al., 2016) . While this line of explanations continues to be important, a number of studies also show that a sizable gender wage gap remains unexplained after accounting for the gender difference in human capital and a number of job-related factors (Blau and Kahn, 2006; Wood et al., 1993; Manning and Swaffield, 2008; Albrecht et al., 2003) .
In contrast to much of the previous literature, this paper focuses on explanations based on job shopping and occupational mobility that have received rather little attention in the literature. Job shopping theories hypothesize that job mobility (firm change) 4 IFAU -The gender gap in early career wage growth is one means through which young workers improve their firm match quality and achieve higher wage growth (Jovanovic, 1979 and Johnson, 1978) . Like job mobility, upward occupational mobility is the second channel through which young workers climb the occupational ladder to higher wage levels (McCall, 1990) . 1 However, it is conceivable that women may not benefit as much as men, often for a number of reasons.
First, this early stage of young men's and women's careers is also the time to form family and have children. In a society in which women assume the majority of family responsibilities, motherhood may restrict women's job match quality and potential upward occupational move, since women need to consider the non-pecuniary aspects of a job that are in accordance with family commitment. As long as employers reward jobs with attributes that are difficult to reconcile with temporary family commitment, gender differences in returns and/or rates of job and occupational mobility can partly explain the gender gap in early career wage growth (Goldin, 2014) . Second, such gender differences can also be fueled by employers' statistical discrimination in hiring and/or promotion if employers perceive that women are more likely to quit their jobs or are less willing to work long hours or travel long distances (Phelps, 1972; Lazear and Rosen, 1990; and Belley et al., 2015) . Finally, theories of psychological traits suggest that gender difference in negotiation skills or outcomes can contribute to the gender gap in returns to firm (occupational) change (Bertrand, 2011 , Bowles, 2012 .
Empirical studies examining the gender differential effect of job and occupational mobility on early career wage growth are relatively scarce. With regard to job mobility, the few studies within the US and Europe that address the issue typically find a substantial gender difference in wage growth returns to job mobility, partly explaining the gender gap in early career wage growth (Loprest, 1992; Manning and Swaffield, 2008; Napari, 2009; Del Bono and Vuri, 2011; Looze, 2014 and Fuller, 2008) . Although motherhood is often discussed as the potential underlying factor for gender differential returns to job mobility, most of these studies fail to empirically investigate the issue (Manning and Swaffield, 2008; Looze, 2014 and Fuller, 2008 , are the few exceptions).
The literature on occupational mobility, on the other hand, largely focuses on the gender difference in the average rate and/or the returns to upward occupational mobility at higher managerial positions (Jacobs, 1992; Bertrand and Hallock 2001; and Magnusson, 1 Upward occupational mobility may arise either through within firm promotion or through firm change.
IFAU -The gender gap in early career wage growth 5 2010). However, minimal focus has been placed on the pattern and/or returns to upward occupational mobility during the early stage of women's careers (Fitzenberger and Kunze, 2005 and Addison et al., 2014 , are among the few exceptions). In Sweden, Le Grand and Tahlin (2002) documented that job mobility across and within firms positively contributes to the early career wage growth of young male workers. However, not much is known regarding how job and occupational mobility affects women's wage growth and to what extent this contributes to the gender gap in early career wage growth.
By using Swedish register panel data for the period 1996-2012, this study examines the role of job and upward occupational mobility in explaining the gender gap in early career wage growth in the Swedish labor market. This paper contributes to the literature in two ways. First, to the author's knowledge, this is the first Swedish study that investigates the link between job mobility, upward occupational mobility and gender difference in early career wage growth of college graduates in the Swedish labor market.
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This contribution relates to prior studies on job mobility by Loprest (1992) for the US, and to European studies, such as Manning and Swaffield (2008) , Del Bono and Vuri (2011) and Napari (2009) . In addition to the literature on job mobility, this paper also contributes to the small strand of literature that analyzes the impact of upward occupational mobility/promotion in early career wage growth (for example, Fitzenberger and Kunze 2005 and Addison et al., 2014) . Second, this paper adds to the existing literature by investigating the extent to which the female disadvantage in returns to mobility is explained by motherhood. 3 In contrast to most prior studies, such as those by Manning and Swaffield (2008) , Looze (2014) and Fuller (2008) , the availability of information on the exact year of childbirth allows us to analyze the temporary and long-run consequences of childbirth on the gender differential in returns to job and occupational mobility.
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The focus on university graduates is motivated by a combination of factors. First, in contrast to the evidence for the US, prior studies that analyzed the gender wage gap by educational level documented that the gender wage gap among highly educated workers is higher than among less educated workers in the Swedish labor market (Evertsson et al., 2009) . 4 This finding is surprising, given that women with a college education are better at signaling their long-term career commitment (through investment in higher education) to their employer than less educated women. Hence, it is interesting to examine the factors causing female university graduates to lag behind their male counterparts. Second, due to a lack of information on actual work experience, we use information on the year of university graduation to follow the labor market history from the first year after labor market entry up to 10 years in the labor market. By focusing on university graduates, we can track work history more accurately, since this group is more likely to join the labor market immediately and work continuously. However, using the year of graduation to measure the work history for those who are less educated can be complicated, since it is not obvious if the less educated will begin their career immediately or will continue to pursue higher education after a short break. Lastly, considering the growing share of university graduates in the labor force 5 , understanding the factors behind the gender gap among university graduates can contribute to our understanding of the overall gender gap in Sweden.
The main findings from this study can be summarized as follows. Like the US and other European countries, a considerable gender wage gap arises during the first 10 years in the labor market. We find that the entry gender wage gap increases by approximately 12 percentage points within 10 years after labor market entry, which corresponds to a 1.2% gender gap in the annual wage growth. The empirical analysis shows that although job mobility and upward occupational mobility significantly contribute to the early career wage growth of both males and females, we find that the returns to both types of mobility are significantly lower for females. This female mobility penalty persists, even after accounting for gender differences in observable individual and job characteristics as well as unobserved individual specific heterogeneity. A classification of job mobility into voluntary and involuntary job mobility shows that the female penalty is mainly driven by voluntary firm changes.
We further explored to what extent women's penalty in returns to voluntary job and upward occupational mobility is explained by parental status. The female penalty in returns to upward occupational mobility is found to be largely linked with the timing of childbirth and childcare, suggesting the presence of a trade-off between work and family commitment. Regarding the female penalty in returns to voluntary job mobility, we find that women who anticipate having the first childbirth next year experience the highest female penalty, suggesting a likely trade-off between women's choice for family-friendly jobs and wage rewards. However, such trade-offs associated with parenthood appears to be not the only explanation as we also find a significant female penalty in returns to voluntary job mobility among the childless who do not expect to have a child at least next year and those who had childbirth 3 or more years ago. Hence, in addition to family considerations, other explanations such as statistical discrimination or gender differences in wage bargaining skills cannot be ruled out.
The remainder of this paper is organized as follows. Section 2 describes the data and explains the variables used in the analysis. Section 3 presents descriptive and graphical evidence of the gender wage gap over time. Section 4 describes the empirical model.
Section 5 offers the empirical results, and finally, Section 6 concludes the paper.
Data
The empirical analysis is based on the panel data constructed from various Swedish register sources obtained from Statistics Sweden covering the 1996-2012 period. We used unique individual-firm identifiers to merge the wage structure statistics with various data sources from individual administrative registers (LOUISE and the multigeneration register) and the firm register. 6 For the few cases in which an individual 6 The wage structure statistic is a combination of a survey of the wages and salary structure from the public and private sector collected by Statistics Sweden. The statistic for the private sector is based on a random sample survey, which constitutes approximately 50% the private sector, while the sample for the public sector constitutes the whole population. This database is our main source of information on average wages and job characteristics such as occupation and sector by ownership status. Louise (also known as LISA) is a population-wide longitudinal database and is our main data source on annual income, years and levels of education, potential experience (year of graduation), age, gender and marital status. The multi-generational register links parents with their children and includes information on the year of childbirth and birth order. The firm register includes information on firm identifiers (used to generate the job mobility variable), firm size and industry. The employer-employee register is used to merge individual-based registers with firm-based registers. Ganzeboom and Treiman (1996) , which largely reflects the degree of authority, skill and capital control of an occupation. The third variable of interest is parental status, which is a dummy that takes a value of 1 if an individual has a child and 0 otherwise. To allow for the non-linear effect of children in the 9 In addition, our sample does not include individuals who are self-employed, since the wage structure statistics do not have wage information on individuals who are self-employed. 10 One reason for the higher proportion of females in the sample is the greater proportion of females among recent university graduates in Sweden. Second, the 50% random sampling originates only from the private sector, which is male-dominated and has also contributed to the low male sample. 11 We choose 5% instead of simply positive growth in prestige because it can better capture the implied upward move in the degree of autonomy, skill or capital control of the new job position. However, changing the threshold to more than 0 or 10% does not affect the main conclusion.
model, we further disaggregate parental status into five categories: childless in year t and t+1 (=1 if no children and not expected to have children in one year's time), will have first child next year, had first child this year, had a child 1-2 years ago (including years between births) and had a child three or more years ago (=1 if the age of the youngest child is greater than two).
In the empirical analysis, we will control for a number of common human capital variables and other individual characteristics. Human capital controls include years of university education (2-5 years) and field of education (9 broad Figure 1 presents the wage level and growth profiles of male and female university graduates from labor market entry to a maximum of 22 years in the labor market. From the wage-experience profile of male and female graduates ( Figure   1 ), it is apparent that the gender wage gap is relatively small at labor market entry.
However, a sizable gender wage gap emerges within 10 years in the labor market before it begins to stabilize during the mid-career stage. This pattern can be clearly observed from the wage growth profile (Figure 2 ), which shows that most of the gender wage gap is created during the first 10 years in the labor market. This result is similar to the findings from other US studies and those of European countries. One may be concerned that the above result is driven by the difference in the gender gap among different graduate cohorts. In the above pooled sample, we are not able to follow all of the graduate cohorts of 1990-2002 over 22 years, and therefore part of the wage dynamics can potentially be influenced by differences in the wage dynamics among different graduate cohorts. Figure 3 and Figure 4 show the gender gap dynamics in log wage and wage growth among graduate cohorts of 1990-1994, 1995-1998 and 1999-2002 separately. A graphical inspection of the above three cohorts, in Figure 3 and Fig- ure 4, shows that our result is not driven by a cohort effect. Table 2 presents the gender wage gap in numbers from the labor market entry to a maximum of 10 years in the labor market for the graduate cohort used in our main analysis. The result from Column 1 shows that the raw gender wage gap at labor market entry is approximately 9%. 13 Compared to international studies, this entry gap is higher than that found for the US and the UK, but is comparable with other European countries such as Germany, Finland and Italy. 14 Immediately after labor market entry, the gender wage gap increases at a decreasing rate, reaching up to 21% within only 10 years in the labor market. 15 This gender wage gap dynamic is equivalent to a 1.2% gender gap in the annual wage growth. This paper is devoted to explaining this gender gap in the wage growth within the following sections. 
Mobility pattern and dynamics of wage growth
This section provides descriptive evidence on the relative importance of gender differences in the rates of and the returns to job and occupational mobility by using graphs and descriptive statistics. First, we examine whether gender differences in annual rates of job and upward occupational mobility are plausible candidates in explaining the observed gender difference in early career wage growth. A visual inspection of Figure 5 below indicates that women tend to change firms more often than men during the first four years in the labor market; however, after four years, the pattern is reversed in favor of men. Over a 10-year average, the annual rate of job mobility (firm change) is similar among men and women, averaging 13.3 and 12.6%, respectively. Regarding the annual rates of occupational mobility, Figure 6 indicates a gender difference beginning from the second year in the labor market. On average, approximately 6.2% of women experience upward occupational mobility (at least have a 5% increase in occupational prestige) annually, which is lower than the men's 7.3% increase. Hence, in contrast to job mobility, there is a small gender difference in the rates of upward occupational mobility. Note: Figure 5 and 6 presents the fraction of college graduates who changed jobs and those who experience upward occupational mobility between year t and t-s (relative to stayers) at each level of potential experience, respectively.
Figure 6
The second step is to examine whether gender differences in returns to job and occupational mobility contribute to gender differences in early career wage growth. Figure 7 reports the returns to job mobility by decomposing the annual wage growth into those who exhibit firm change and those who remained in the same firm. A visual inspection of the wage growth dynamics provides two interesting results. First, both male and female graduates experience higher wage growth when changing firms than without firm change. Second, the magnitude of the male-female gap in the wage growth among those exhibiting firm change is higher than the gap among individuals who remained in the same firm. In Figure 8 , we examine the potential contribution of the gender difference in returns to upward occupational mobility after decomposing the wage growth by the occupational mobility status. Like job mobility, we also find higher wage growth associated with upward occupational mobility for both male and female graduates compared to those with no upward occupational mobility. It is also evident from a visual inspection of the wage growth dynamics that the size of the male-female gap among graduates who experienced upward occupational mobility is higher than those without upward occupational mobility. The graphical evidence indicates that although job and occupational mobility are important for the early career wage growth of males and females, women appear to benefit to a lesser extent than men.
Figure 7
Note: The dashed lines in Figure 7 and 8 represent the wage growth at each level of potential experience for graduates who changed firms and occupational prestige between year t and t-s, respectively. The solid lines in Figure 7 and 8 represent the wage growth between year t and t-s within the same firm and occupations, respectively. For ease of interpretation, we reported the annual wage growth by dividing the wage growth by the number of gaps between consecutive observations ( − − ).
Figure 8
Panel B in Table 3 presents similar evidence of returns to job and occupational mobility by gender as in the graphs but presents numbers instead. The table clearly shows that the size of the gender gap in the wage growth among graduates with firm change is 1.4%, which is higher than the 0.9% wage growth without firm change. Similar results can be found for upward occupational mobility in which the gender gap in the wage growth is higher among those with upward occupational mobility. These results highlight the importance of gender differences in returns to job and upward occupational mobility in explaining the gender gap in early career wage growth.
Parenthood has been suggested as an important underlying mechanism contributing to the gender difference in the effect of job and occupational mobility on early career wage growth. To examine the potential contribution of parental status, we decomposed the rates and returns to mobility by parental status as shown in Columns 4 and 5 of Table 3 . From Panel A, Column 4, we find a 1.3% gender gap in the annual rates of job mobility among childless groups, which shows that childless women change firms more frequently than childless men. However, the situation is reversed after having children, where fathers are found to experience 1.4% more firm changes than mothers (Column 5). This result suggests that parenthood largely affects the timing of firm changes by gender but not the overall rate of job mobility. Regarding the rates of upward occupa-tional mobility, the figures show that the gender gap varies by parental status, where the gender gap in the rates of upward occupational mobility is higher among parents than among childless groups. Table 3 ).
In sum, the evidence from the graphs and the descriptive statistics suggest that the gender differences in the rates of job and upward occupational mobility are relatively small, but there is a sizable gender difference in returns. Since the gender difference in the rates of mobility is relatively small, our empirical analysis in the next section will primarily focus on the gender difference in the returns to mobility and its contribution to the divergent early career wage growth of male and female graduates.
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Empirical model specification
In this section, we examine the impact of job and occupational mobility on the gender gap in wage growth after accounting for the gender difference in human capital and family-and job-related characteristics. The empirical model specification for wage growth is similar to Loprest (1992) , Del Bono and Vuri (2011) and Manning and Swaffield (2008) . Compared to the standard log wage equation in first difference, our empirical model specification assumes that time invariant factors such as gender, field and levels of education not only affect the wage level but also the wage growth dynamics. 16 The model is estimated by pooling the individual-year observations of male and female graduates during the first 10 years in the labor market. The general model specification of the wage growth equation is formulated as follows:
where ∆ represents the change in the monthly log wage of an individual from year − to year (with representing the gaps between consecutive wage observations).
0 is a constant in the wage growth equation, which can be interpreted as a common trend in wage levels.
is a female dummy, and the corresponding estimate 1 represents the average gender gap in the wage growth during the first 10 years in the labor market. The variable ∆ is a job mobility dummy, which takes a value of 1 if individual changes firms between year and − , and ∆ is an occupational mobility dummy, which takes a value of 1 if individual experiences a 5% or more increase in the occupational prestige scale between year and − . The coefficients 2 and 3 represent the change in the wage growth associated with job and occupational mobility, respectively. The coefficients 4 and 5 provide the gender difference in the effect of job and occupational mobility on the wage growth.
The function ∅( , , , ) includes a measure of human capital accumulation, where is potential experience and is the number of years of tenure in a firm, is the number of gaps between wage observations, and is the number of gaps between wage observations due to unemployment (defined by zero annual labor income).
Potential experience and tenure are included in quadratic forms to account for nonlinearity in the wage growth dynamics during the first 10 years in the labor market. The variable is included in linear form and takes into account the gaps between wage observations. 17 As previously discussed in section 2, most of the gaps between wage observations are missing at random (related to the annual random sampling of the private sector wage data) and are not expected to systematically differ between male and female graduates. However, we noticed that the wage observations for female graduates are missing to a larger extent than for males (in Table 1 A methodological concern in a typical cross-sectional regression analysis of wage levels is that job movers/those promoted could be different from stayers/non-promoted in unobservable characteristics that are related to wage levels. 19 Regarding the wage growth, the first difference in the wage level factors out the individual specific unobserved confounders and allows us to estimate the model using OLS. However, one may also be concerned that current year movers could be different from stayers in unobserved time-varying characteristics that are related to the wage growth. In this paper, we check the robustness of the result by two means. First, we introduce the individual fixed effect to the wage growth equations which account for the individual specific change over time (e.g., changes in labor market effort or commitment). Second, similar to Mincer (1986) and Del Bono and Vuri (2011) , we use the next year's job (occupational) 17 This model is adopted from Manning and Swafield (2008) and Del Bono and Vuri (2011) , who also use a similar functional form, with the former using a more flexible model. 18 We also estimate an alternative model specification where we control for the gaps coinciding with the parental leave benefit, gaps coinciding with less than 100,000 sek annual income, and the interaction between female and gaps. In addition, we examined the result based on a sample with continuous wage observations. However, as will be shown later, the main results are qualitatively similar. 19 For example, individuals with low wages tend to have more motivation to change jobs than individuals with high wage levels.
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IFAU -The gender gap in early career wage growth movers as a counterfactual for the current year's job (occupational) movers. The main argument is that the unobserved time varying characteristics that are correlated with the mobility decision are likely to be similar for current year and next year movers. The wage growth gain to job (occupational) mobility can then be calculated by comparing the wage growth of the current year's movers with the wage growth of next year's movers (who did not move this year). For the latter approach, the empirical model specification can be formulated as follows:
The general functional form of the empirical model specification is similar to model
(1), except that this model introduces two dummy variables for next year's job mobility (∆ + ) and occupational mobility (∆ + ) status, and the female interactions * ∆ + and * ∆ + . ∆ + takes a value of 1 if individual changes firms at time t+1 but not at year t. Similarly, ∆ + takes a value of 1 if individual experiences upward occupational mobility at year t+s but not at time t. * ∆ + and * ∆ + represent female dummy interactions with next year's job and occupational movers. 4 represents the gender gap in the wage growth associated with job mobility for current year movers. 5 represents the gender gap in the wage growth for individuals who will change jobs next year (can be considered as a control group). In a differencein-difference framework, the gender gap in returns to job mobility can then be obtained from 4 − 5 . Similarly, the gender gap in returns to upward occupational mobility can be calculated by taking the difference of 8 − 9 . As will be shown later, examination of the results from this model shows that the results from OLS estimation are not driven by unobserved heterogeneity.
Results

The gender gap in returns to job and occupational mobility
The main interest in this section is to investigate whether gender differences in the return to job and occupational mobility contribute to the gender difference in early career wage growth. However, before estimating the wage growth equation with the two mobility measures, it is interesting to examine how much of the raw gender gap in the wage growth remains unexplained after accounting for basic human capital and other demographic and pre-mobility job characteristics. Column 1 of Table 4 In Columns 4 and 5, we estimate the wage growth model by introducing job and occupational mobility and their interaction with the female dummy to investigate whether the gender difference in returns to job and occupational mobility contributes to the gender differential wage growth. From the regression, we note that although job mobility and upward occupational mobility significantly contribute to the early career wage growth of male and female graduates, the size of the effect varies by gender. The results
show that job and occupational mobility significantly increase men's wage 20 Note that the estimates from the log wage difference equation are interpreted as percentage change since the estimates (in log points) are small enough (less than 0.05 log point) to be approximated as percentage. 21 In other words, this finding implies that the returns to potential experience in the wage levels are higher in maledominated fields of study than in female-dominated fields of study. 22 In this specification, we did not control for the current period's residence and job characteristics because they can potentially be affected by job mobility or occupational mobility. The control for job characteristics at t-s include: firm size (5 categories), sector by ownership (5 categories), industry (14 categories) and occupation (single digit). The job characteristics control on year t excludes occupation due to its high correlation to the occupational prestige status. Parental status consists of five dummies classified by years since birth. The standard errors in parentheses are robust standard errors with clustering at the individual level. *** p<0.01, ** p<0.05, * p<0.1 growth by about 2 and 3.1%, respectively, while the women's wage growth associated with job and occupational mobility is 0.9 and 0.8%, respectively, lower than that of men. In other words, women experience half and three-fourths of the wage growth that IFAU -The gender gap in early career wage growth 21 men experience when changing firms and moving up the occupational ladder, respectively. The unexplained gender gap, on the other hand, dropped from 0.46 to 0.28 percent. This finding indicates that about 0.18 percentage point (16%) of the 1.12% raw gender gap in annual wage growth is attributable to the gender difference in returns to job and occupational mobility. After 10 years in the labor market, this result implies that approximate 1.8 percentage points (16%) of the 11.2% gender wage gap in levels can be attributable to the gender difference in returns to job and occupational mobility. 23 Adding the current year's job characteristics and residence does not affect the main conclusion (Column 6).
24 Table 5 presents the estimates based on the FE model and the OLS regression of Equation 2 to examine whether our result is robust to unobserved individual heterogeneity. Column 1 reports the estimates from the wage growth equation after controlling for individual fixed-effect and the full model controls listed in Column 6 of Table 4 . The results show a qualitatively similar result as in the OLS regression in which we find a significant gender gap in returns to job and upward occupational mobility. This result indicates that our finding is unlikely to be driven by unobserved individual-specific changes over time. Column 2 estimates Equation 2 in which this year's wage growth of next year's job (occupational) movers is used as a proxy for the forgone wage growth of this year's job (occupational) movers. The gender gap in returns to job (occupational) mobility is then calculated by taking the difference in returns between this year's movers and next year's movers. The results show a significant gender gap in returns to job and occupational mobility, amounting to about 0.7 and 0.5 percent, respectively. These results are close to our estimates from the OLS regression in Column 6 of Table 4 as well as the fixed effect model in Column 1. This exercise suggests that our result is unlikely to be driven by unobserved time-varying heterogeneity.
23 The 1.8 percentage point is obtained by cumulating the annual gender gap in wage growth that is attributable to the gender difference in returns to job and occupational mobility over 10 years (0.18*10 years). Similarly, the 11.2 percentage point is obtained by cumulating the raw gender gap in annual wage growth over 10 years (from column 1 of Table 4 ). 24 In Appendix Table A3 , we explore different model specifications where the variable on the number of gaps between wage observations is allowed to vary by reasons for the gaps and by gender. To the model in Column 6 of Table 4 , we add controls for gaps coinciding with the receipt of parental leave benefits, gaps coinciding with annual labor income below 100,000 SEK (which is below the full-time annual income for most high skilled workers) and the interaction between gaps and the female dummy. In addition, we examine the result by restricting the analysis to a sample with continuous wage observations (no gaps). The results in Appendix Table A3 show that our results are qualitatively similar.
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IFAU -The gender gap in early career wage growth Table 4 are included. The standard errors in parentheses are robust standard errors with clustering at the individual level. *** p<0.01, ** p<0.05, * p<0.1.
Firm change, between-and within-firm occupational mobility
In this study, we use standard definitions of job and occupational mobility to obtain a comparable result with other international studies. However, since a portion of the upward occupational mobility can be the result of firm change, one may wonder whether the female penalty in returns to upward occupational mobility is driven by a female penalty with firm change but not within the same firm. 25 To investigate this possibility, we decomposed the two mobility variables into firm change (job mobility without oc-cupational mobility), occupational mobility within firm (often referred to as promotion) and occupational mobility with firm change. 1) The pre-mobility controls at t-s include years of education, field of education, quadratic experience, quadratic tenure, gaps between observation and gaps coinciding with zero annual income, parental status, marital status, occupations at t-s, firm size at t-s, sector by ownership at t-s, industry at t-s and residence in big city at t-s and year of graduation×year dummy. 2) Job characteristics and city controls at t include firm size at t, sector by ownership at t, industry at t and residence in big city at t. The job characteristics control at t excludes occupation due to its high correlation to the occupational prestige status. The standard errors in parentheses are robust standard errors with clustering at the individual level. *** p<0.01, ** p<0.05, * p<0.1. Table 6 reports the estimates based on the new classification of the two mobility variables. The first column simply reports the 0.48% gender gap in the wage growth from Column 3 of Table 4 , which remained unexplained after controlling for the pre-mobility characteristics. Column 2 shows that the introduction of firm change with its female interaction reduces the unexplained gender gap from 0.48 to 0.40%. Adding controls for occupational mobility within firm and with firm change in Columns 3 and 4 further reduces the unexplained gender gap to 0.35 and 0.28%, respectively. This result suggests that all three mobility factors are important for explaining the gender gap in the early 24 IFAU -The gender gap in early career wage growth career wage growth. In Column 5, we add the current year's job characteristics and residence. Examining the female interactions with the three mobility variables in Column 5, we find a significant gender difference not only in the returns to firm change and occupational mobility with firm change but also in the returns to occupational mobility within the firm (promotion). This finding indicates that the female penalty in upward occupational mobility is not entirely driven by firm change.
The role of voluntary and involuntary Job mobility
With regard to job mobility, prior studies such as Keith and McWilliams (1997) argue that the effect of job mobility may differ depending on the reason for job separation. For example, studies have shown that voluntary employee-initiated job mobility (primarily for career advancement) has a positive effect on wage growth, but employer-initiated non-voluntary job mobility (such as worker layoff or redundancy) is found to have a negative effect on wage growth (Bartel and Borjas, 1981) . In the presence of gender differences in the reasons for mobility, estimates that do not consider the gender difference in the types of job mobility could be misleading (Keith and McWilliams, 1997) .
Since information on the reasons for firm change is not available, we instead use information on the firm size of the previous employer to identify involuntary layoffs. A firm change is considered involuntary (due to layoff or redundancy) if a previous employer's firm size shrinks by more than 25% at time t and/or t-s; otherwise, the job mobility is considered voluntary. In general, voluntary job mobility is expected to arise due to career aspirations or family reasons; however, due to data limitation, we are not able to exclude the involuntary firm changes associated with being fired from work. Table 7 presents the OLS and fixed-effect estimates on the impact of voluntary and involuntary job mobility. As one would expect, voluntary job mobility is found to have a significant and positive effect on wage growth, but involuntary job mobility is found to have no significant effect on wage growth. It is also apparent that the gender gap in returns to voluntary job mobility is higher in favor of men. However, women appear to have an advantage regarding involuntary job mobility. 26 This exercise suggests that the observed gender difference in returns to job mobility is mainly driven by voluntary job mobility. Table 4 are included. The standard errors in parentheses are robust standard errors with clustering at the individual level. *** p<0.01, ** p<0.05, * p<0.1.
The role of children
The analysis in the previous section demonstrated that returns to job and occupational mobility vary by gender, which partly contributes to the overall gender disparity in early career wage growth. We also find that the female penalty in returns to job mobility is mainly driven by voluntary job mobility. The follow-up question that we are interested in investigating is whether the women's voluntary job and occupational mobility penalty is explained by children. Given the timing of childbirth and childcare coinciding with periods of high mobility, such gender differential outcomes of job and occupational mobility can be related to women's greater responsibility for childcare in the household.
This line of explanations is largely derived from the theory of compensating wage differentials, where it can be argued that women, taking greater responsibility for childbearing and childcare, may be willing/forced to forgo wages for the non-pecuniary aspects of a job when changing firms or occupational positions (Joshi et al., 1999) .
IFAU -The gender gap in early career wage growth
To analyze the potential role of motherhood on the gender differential returns to mobility, we disaggregated voluntary job and occupational mobility by parental status. To control for the gender differential effects of parental status that are not associated with mobility status, we added the interaction between parental status and a female dummy as a control in the empirical model. In addition to the above changes, the full model controls used in Column 6 of Table 4 are added to the wage growth equation. Table 4 are included. In addition, a dummy for the interaction between parental status and the female dummy is controlled. The standard errors in parentheses are robust standard errors with clustering at the individual level. *** p<0.01, ** p<0.05, * p<0.1. Table 8 presents the estimates on the wage growth effects of voluntary job and occupational mobility by gender and parental status. Examining the estimates for occupational mobility in Column 1, we find that the gender gap in returns to occupational mobility is higher among parents (1.1% at the 1% significance level) than among childless employ-ees (0.4% at 5% significance level). The gender gap among the childless becomes insignificant once we control for the individual-fixed effect in Column 2. However, the gender gap among parents remains high and significant. This result suggests that the women's penalty associated with occupational mobility is largely linked to the motherhood wage penalty. However, regarding the voluntary job mobility, the gender difference in returns to voluntary job mobility is similar among parents and the childless, which is 1 and 0.9%, respectively (Column 1). Adding an individual-fixed effect to the wage growth equation does not alter the result (Column 2). Nevertheless, the above classification of parental status does not take into account the different stages of parenthood, which may have different effects on women's job choices, market constraints and wage growth. We address this issue by disaggregating parental status into five categories: childless (childless and not expecting to have children within one year), will have first child next year, year of first childbirth, had a child 1-2 years ago (including years between births) and had a child 3 or more years ago. If family consideration is the primary explanation, then the female penalty is expected to increase as we get closer to the year of childbirth and childcare and is expected decline as the years since last birth increases. Table 9 reports the OLS and FE estimates on the impact of voluntary job and occupational mobility on the wage growth by gender and parental status (five categories).
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First, examining the estimates on the interaction between the occupational mobility and the female dummy, in Column 1, we find that the size of the female penalty is high and significant among graduates who had their first child this year and graduates who had their child 1-2 years ago (including the time between births). However, the female penalty among the childless and those who had a child 3 or more years ago is low and borderline significant. In fact, the evidence for these latter groups is weak if one examines the estimates from the fixed-effect model in Column 2. One can observe that the gender gap in returns to upward occupational mobility is low and insignificant among the childless, those who will have their first child next year and those who had a child 3 or more years ago (see column 2). On the other hand, the female penalty among graduates who had their first child this year and graduates who had their child 1-2 years ago is large 28 IFAU -The gender gap in early career wage growth and significant (see column 2). This result strengthens our earlier conclusion that the women's penalty to occupational mobility is largely related to the motherhood wage growth penalty during childbirth and childcare periods.
Regarding voluntary job mobility, the disaggregation of parental status reveals additional information. Although the female penalty of voluntary job mobility is persistent for all categories, the female penalty is found to be the highest among graduates who expect to have their first child next year (Column 1 of Table 9 ). As shown in the fixedeffects model in Column 2, this evidence is robust after controlling for unobserved individual heterogeneity. This finding indicates that anticipation of parenthood in the near future may influence women's job mobility decisions differently than men's. For example, a recent Swedish study by Hotz et al (2017) documented that women's tendency to move to a family friendly job increases as they get closer to the year of first birth (starting from two years before first birth) and onwards.
28 Hence, the high female penalty one year prior to first birth is likely to be explained by anticipation of parenthood within a year, in which women may be willing to forgo wage increases for family-friendly jobs.
However, the presence of a significant female penalty among the childless who do not expect to have children within one year and those who had a child 3 or more years ago suggest that the explanation based on the theory of compensating wage differentials (trade-off between women's choice for family-friendly jobs and wage rewards) may not be the full explanation. If family consideration is the only explanation, then we would have at least expected an increase in the female penalty in returns to voluntary job mobility as we move to the years of childbirth and childcare and a decline as the years since last birth increase. However, we find a comparable female penalty for the childless (at t and t+1), parents with young children (1-2 years) and parent with older Table 9 . Gender gap in returns to job and occupational mobility by years since birth Table 4 are included. In addition, a dummy for interaction between parental status and the female dummy is controlled. The standard errors in parentheses are robust standard errors with clustering at the individual level. *** p<0.01, ** p<0.05, * p<0.1. children (3 years or more). 29 These findings suggest that, in addition to parenthood, other potential explanations such as theories of employer statistical discrimination and gender differences in bargaining skills cannot be ruled out. The latter explanation appears to be consistent with empirical evidences in Sweden. For instance, Säve-Söderbergh (2007), based on recent college graduates in Sweden shows that women tend to submit a lower wage bid and are offered lower wages than men, despite having similar individual and job attributes. Another Swedish study based on a laboratory experiment of 204 students also finds evidence consistent with the wage bargaining hypothesis, where males are more likely than women to initiate wage bargaining (Eriksson and Sandberg, 2012) .
Conclusion
This paper investigated the role of job and occupational mobility in explaining the gender gap in early career wage growth among university graduates in Sweden. Using rich Swedish register data for the period from 1996-2012, we first showed that a sizable part of the male-female gap in wages arises during the first ten years in the labor market. We find that the gender wage gap increases by approximately 12 percentage points within 10 years after labor market entry, which is equivalent to a 1.2% gender gap in the annual wage growth.
The analyses showed that although job and upward occupational mobility significantly contributes to the early career wage growth of both males and females, the sizes of the wage growth effect of both types of mobility are significantly lower for females than males. After accounting for human capital, demographic and job characteristics, the wage growth associated with job and upward occupational mobility for women is half and one-quarter lower than that of men, respectively. These gender differences in returns to job and upward occupational mobility together explain about 16% of the gender wage gap that is created after 10 years in the labor market. The above result is robust after accounting for unobserved individual-specific heterogeneity and alternative 29 In Appendix Table A6 we report the female penalty in returns to voluntary job mobility for a childless group who do not expect to have a child for at least the next three years. Although women's incentive/pressure to change to family-friendly jobs at the cost of wage rewards is expected to be low for these childless groups, we still find a significant female penalty in returns to voluntary job mobility that is comparable with the female penalty on the years of childbirth and childcare. The finding supports the idea that other explanations such is gender differences in wage bargaining skills could be a possible explanation. model specifications. Considering the interrelationship between job and upward occupational mobility, we investigated whether the result on gender differential returns to upward occupational mobility is solely driven by firm change. However, the evidence showed that there is a substantial gender difference in the return to upward occupational mobility, both within and between firms. Further classification of job mobility into voluntary and involuntary firm change reveals that the women's penalty is mainly driven by voluntary firm changes.
We investigated to what extent the women's penalty in returns to voluntary job and upward occupational mobility is explained by parental status. The analysis showed that the gender gap in returns to upward occupational mobility is largely linked with the timing of childbirth and childcare. Regarding job mobility, although a significant female penalty is found among the childless as well as parents, anticipation of parenthood within the next year is found to exacerbate the female penalty in returns to job mobility.
This study highlighted the importance of job and upward occupational mobility to the creation of the gender gap in early career wage growth. The analysis also showed that the female penalty in returns to upward occupational mobility is mainly driven by parents with very young children. To the extent that Swedish women take a longer parental leave than men, a typical explanation for the motherhood wage growth penalty is that human capital depreciation or skill atrophy could occur during the period outside work. Although such an argument gained empirical support in the US and other countries, studies for Sweden and Denmark found no empirical support in this regard (Albrecht et al., 1999, Gupta and Smith, 2002) . A plausible explanation is that women's greater responsibility for childbearing and childcare may undermine the work and effort put into the market work and thereby the labor market outcome (Becker, 1985) . For example, according the 2010 time use survey for Sweden, women on average spend about 24 hours per week on domestic work, which is higher that men's 18 hours per week. Consequently, women who receive promotions to higher occupational positions while having a young child may find it difficult to cope with the new job demands (in terms of working long hours, traveling or exerting more effort).
In contrast to upward occupational mobility, the female penalty in returns to job mobility does not change with parental status. It should, however, be noted that the expectation of future childbirth may influence job mobility decisions before childbirth, which 32 IFAU -The gender gap in early career wage growth in turn affects the job mobility outcome among the childless. We have observed such an indication from the analysis, where the female job mobility penalty is found to be one of the highest among graduates who will have children within the next year. However, explanations based on parenthood in relation to compensating wage differential should be one part of the story if one also considers the significant female penalty among the childless who do not expect to have children within one year and those who had a child 3 or more years ago. Other potential explanations based on theories of employer statistical discrimination and gender differences in wage bargaining skills cannot be ruled out.
In particular, explanations based on gender difference in wage bargaining skills appears to be the most plausible explanation, which has received empirical support by previous Swedish studies such as Säve-Söderbergh, 2007 and Eriksson and Sandberg, 2012. Fur- ther studies examining the relative importance of explanations based on gender differences in wage bargaining skills and family considerations when changing jobs could be informative to set the agenda for policy priorities. Table 4 . Column 2, presents the estimates after controlling for gaps with parental leave (if the missing wage observation coincides with the year in which the individual receives the parental leave benefit). Column 3 presents the estimate after controlling for gaps with less than 100,000 SEK annual income (if the missing wage observation coincides with the year in which the individual receives less than 100,000 SEK, which is below the full time annual income for most high skilled workers). Column 4 adds the interaction between female and the gaps listed in Column 3. Column 5 presents the main result after restricting the sample to those with continuous wage observations (observations with no gaps). Full model controls that are listed in Column 6 of Table 4 are included. The standard errors in parentheses are robust standard errors with clustering at the individual level. *** p<0.01, ** p<0.05, * p<0.1. Table 8 . Column 2 presents the estimates after controlling for gaps with parental leave (if the missing wage observation coincides with the year in which the individual receives the parental leave benefit). Column 3 presents the estimate after controlling for gaps with less than 100,000 SEK annual income (if the missing wage observation coincides with the year in which the individual receives less than 100,000 SEK, which is below the full time annual income for most high skilled workers). Column 4 adds the interaction between female and the gaps listed in Column 3. Column 5 presents the main result after restricting the sample to those with continuous wage observations (observations with no gaps). The full model controls that are listed in Column 6 of Table 4 are included. The standard errors in parentheses are robust standard errors with clustering at the individual level. *** p<0.01, ** p<0.05, * p<0.1. Table 9 . Column 2 presents the estimates after controlling for gaps with parental leave (if the missing wage observation coincides with the year in which the individual receives the parental leave benefit). Column 3 presents the estimate after controlling for gaps with less than 100,000 SEK annual income (if the missing wage observation coincides with the year in which the individual receives less than 100,000 SEK, which is below the full time annual income for most high skilled workers). Column 4 adds the interaction between female and the gaps listed in Column 3. Column 5 presents the main result after restricting the sample to those with continuous wage observations (observations with no gaps). The full model controls that are listed in Column 6 of Table 4 are included. The standard errors in parentheses are robust standard errors with clustering at the individual level. *** p<0.01, ** p<0.05, * p<0.1. Table 4 are included. In addition, a dummy for interaction between parental status and the female dummy is controlled. The standard errors in parentheses are robust standard errors with clustering at the individual level. *** p<0.01, ** p<0.05, * p<0.1.
